Abstract: We give a lower bound for the minimal displacement characteristic in the space ∞ .
Introduction
In 1973 Goebel [2] introduced the notion of minimal displacement. Let C be a bounded, closed and convex subset of an infinite dimensional Banach space X . The minimal displacement is the number
T = inf { − T : ∈ C }
Goebel showed that T can be positive for lipschitzian mappings and he proved the basic property of the minimal displacement for lipschitzian mappings, i.e.
where (C ) = inf [ sup { − : ∈ C } : ∈ X ] is the Chebyshev radius of C . There are spaces and sets such that T = (1 − 1/ ) (C ). Goebel also introduced the so-called minimal displacement characteristic of X . This is a function defined for ≥ 1 as [4] proved that also is extremal with respect to the minimal displacement problem. In the case of
. This result is very weak compared with the fact that for any infinite dimensional Banach space we have lim →∞ ψ X ( ) = 1, see [3] .
Results
Let B + 2 ( 0 ) and B + 2 ( ∞ ) denote nonnegative parts of balls centered at 0 of radius 2, respectively in spaces 0 and
We start our construction with two technical lemmas.
Lemma 2.1.
is lipschitzian with constant and for any ∈ B + 2 ( 0 )
Proof. It is easy to check that T is lipschitzian with constant and moreover − T > 2 − 2/ since the reverse inequality implies ≥ 2/ for = 1 2 3 which is a contradiction.
Lemma 2.2.
The mapping R : B + 2 (
is a lipschitzian retraction with constant 2.
Proof. Observe that for any ∈ B + ( 0 ), R = . Now we show that R is 2-lipschitzian. To prove it we consider the following cases. 
Now we can formulate our result.
Theorem 2.3.
In the space ∞ the following evaluation for minimal displacement characteristic holds:
where T R are maps from previous lemmas. Obviously T ∈ L(2 ) and the minimal displacement of T can be estimated as follows:
for any . Because (B + 2 ( ∞ )) = 1 ( denotes the Chebyshev radius of the set) we get that
This result can be slightly improved by taking a tangent to the graph from 1 because the function ψ is concave with respect to 1 in any space X , see [3, p. 215] . After calculations we get that
It is known that if ∞ ⊂ X then there exists a projection P : X → ∞ with norm 1. So we can formulate a generalization of our theorem. 
Theorem 2.4.
If ∞ ⊂ X then ψ X ( ) ≥    (3 − 2 √ 2)( − 1) if 1 ≤ ≤ 2 + √ 2 1 − 2 if > 2 + √
